Toxic effects of catecholamines on skin.
The purpose of this study was to examine the effects of catecholamines on skin necrosis independent of their vasoactive effects. Rat abdominal or human breast skin was excised, pinned flat, and incubated at 37 degrees C for 6 hours in a buffered salt solution containing catecholamine. At 0.1 and 6 hours the lactate dehydrogenase (LDH) released from the skin and appearing in the buffer was determined spectrophotometrically. All groups showed similar LDH levels at 0.1 hour. Rat skin treated with greater than or equal to 10(-7) M epinephrine (33 times less than the 1:200,000 used clinically) or greater than or equal to 10(-5) M norepinephrine showed a significant increase in the LDH released at 6 hours versus controls (18.75 +/- 1.25 versus 13.75 +/- 1.25 and 29.25 +/- 2.96 versus 22.00 +/- 1.96 IV, respectively). Total tissue LDH levels were not significantly different at 0.1 or 6 hours. The toxic effect of epinephrine was eliminated by the addition of propranolol or selective beta 2 blockade, but not by alpha or beta 1 blockade. Therefore, this effect appears to be mediated largely by beta 2 receptors. Similar toxic effects were seen in human breast skin treated with 1:200,000 epinephrine and were blocked with propranolol. Phenylephrine at 1:20,000 demonstrated toxicity, but angiotensin II and vasopressin did not. These studies indicate that addition of catecholamine to ischemic rat or human skin accelerates skin death within 6 hours, but that the toxicity can be reversed with beta blockade.